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(54) Washing machine 

(57) The invention present a washing machine, in 
which a washing shaft for rotating agitating blades (35) 
disposed in a dewatering tank (34) is disposed coaxially 
on a hollow dewatering shaft (37) for rotating the dewa- 
tering tank, the washing shaft (39) is connected to the 
output side of a reduction mechanism (40), a washing 
side input shaft (41) is connected to the input side of the 
reduction mechanism to rotate the washing 6haft by 
decelerating the rotation of a drive motor (45), and a 
rotor (45a) of the drive motor is coupled to the lower part 
of the washing side input shaft, and therefore the rotat- 
ing torque of the agitating blades can be increased with- 
out increasing the torque of the drive motor, or if the 
laundry collides against the agitating blades, the eccen- 
tricity to the washing side input shaft is suppressed, 
thereby coping with the increase of the washing capac- 
ity without increasing the size of the drive motor. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a washing 
machine for washing and rinsing by agitating blades 
which rotate at low speed, and dewatering by high 
speed rotation of a dewatering tank. 

BACKGROUND OF THE INVENTION 

[0002] Conventionally, a washing machine was com- 
posed as shown in Fig. 31 and Fig. 32. Its constitution is 
described below. 

[0003] As shown in Fig. 31, in an outer casing 1, an 
outer tank 3 is supported by a suspension 2. and a 
dewatering tank 4 serving also as a washing tank (here- 
inafter called dewatering tank 4) is provided in the outer 
tank 3. The dewatering tank 4 is opened in the ceiling, 
so that the laundry can be loaded from the ceiling. Agi- 
tating blades 5 are provided in the bottom, and multiple 
holes are opened in the side wall. 
[0004] The dewatering tank 4 is fixed on a dewatering 
shaft 7 supported by a bearing 6 provided in the bottom 
of the outer tank 3. The agitating blades 5 are fixed on a 
washing shaft 9 supported by a bearing 8 inside of the 
dewatering shaft 7. This washing shaft 9 is connected to 
a reduction mechanism 10, and a pulley 12 is fitted to a 
washing side input shaft 1 1 . In the mounting part of the 
pulley 12 of the washing side input shaft 11, four sides 
are cut off, and the mounting hole of the pulley 12 has a 
fitting shape, and the torque of the pulley 12 is transmit- 
ted. The pulley 12 is connected to a drive motor 14 
through a belt 13. The washing side input shaft 1 1 has 
a clutch mechanism 15 for transmitting the rotation of 
the drive motor 14 by changing over to the washing 
shaft 9 or dewatering shaft 7. 
[0005] The clutch mechanism 15 comprises, as 
shown in Fig. 32, a clutch input boss 15d having a hole 
in a shape to be fitted into the cut portion of the four 
sides provided in the washing side input shaft 11, a 
clutch spring 1 5b, a control pawl 1 5e formed by bending 
the end of the clutch spring 15b, a release sleeve 15c 
having a notch for fitting the control pawl 1 5e formed by 
bending the end of the clutch spring 15b, clutch drive 
means 15a to be engaged with a stopper 15f of the 
release sleeve 15c, and a clutch output boss 15g of the 
dewatering shaft 7 on which the clutch spring 15b is 
wound. 

[0006] In this constitution, in the washing and rinsing 
stroke, when the clutch drive means 15a of the dutch 
mechanism 15 is engaged with the stopper 15f of the 
release sleeve 15c, and the control pawl 15e formed by 
bending the end of the clutch spring 15b is fixed, the 
clutch spring 15b cannot be wound around the clutch 
input boss 15d, and if the clutch input boss 15d rotates, 
rotation cannot be transmitted to the clutch output boss 
15g of the dewatering shaft 7. Rotation of the drive 



motor 14 is transmitted only to the agitating blades 5 
through the washing shaft 9, and mechanical force is 
given to the laundry. Thus, washing and rising of the 
laundry contained in the dewatering tank 4 are pro- 



[0007] In the dewatering stroke, when the clutch drive 
means 15a of the clutch mechanism 15 is disengaged 
from the stopper 15f of the release sleeve 15c, and the 
control pawl 15e formed by bending the end of the 

10 clutch spring 15b is set free, the clutch spring 15b is 
wound around the clutch input boss 15d. Accordingly, 
when the clutch input boss 15d rotates, rotation is trans- 
mitted to the clutch output boss 15g of the dewatering 
shaft 7. Rotation of the drive motor 14 is transmitted 

is only to the dewatering tank 4 through the dewatering 
shaft 7, and the entire dewatering tank 4 is put into rota- 
tion. As the dewatering tank 4 rotates, the water in the 
laundry after washing and rinsing is wrung out by cen- 
trifugal force into the outer tank 3 through multiple holes 

20 opened in the side wail of the dewatering tank 4. Thus, 
the laundry isdewatered automatically. 
[0008] In such conventional washing machine, the 
drive motor 14 is transmitting power to the reduction 
mechanism 10 through the belt 13. Accordingly, if 

25 attempted to apply a larger mechanical force to the 
laundry in order to increase the washing capacity or 
enhancing the cleaning power, transmission torque is 
defined by the upper limit by belt slip, belt elongation, 
belt breakage, or tension changes of the belt 13 due to 

30 time-course changes, and transmission torque corre- 
sponding to large capacity cannot be obtained. 
[0009] Moreover, since heavy objects, that is, the drive 
motor 14 and the reduction mechanism 10 are disposed 
side by side beneath the outer tank 3, the position of 

35 center of gravity of the dewatering tank 4 and outer tank 
3 suspended in the outer casing 1 is deviated from the 
center of rotation (dewatering shaft 7) of the dewatering 
tank 4. Therefore, in dewatering rotation of the dewater- 
ing tank 4, the balance is likely to be broken, and vibra- 

40 tion due to rotation becomes larger. 

[0010] To solve such problems, a washing machine 
constituted as shown in Fig. 33 has been proposed. 
[0011] As shown in Rg. 33, an outer tank 16 is sus- 
pended by a plurality of suspensions 1 8 in an outer cas- 

45 ing 17, and inside of the outer tank 16, moreover, there 
is a dewatering tank 20 serving also as washing tank 
(hereinafter called dewatering tank 20) which is fixed to 
the upper end side of a dewatering shaft 19 and is 
rotated by the dewatering shaft 19. At the side of the 

so dewatering tank 20, a plurality of water passing holes 21 
are formed, and a liquid balancer 22 is disposed at the 
upper opening, so that the laundry may be loaded 
through the upper opening. 

[001 2] A bearing 21 is to support the dewatering shaft 
55 19. and is provided in the bottom of the outer tank 16. A 
. washing shaft 24 is disposed inside of the hollow dewa- 
tering shaft 19, and is disposed to be coaxial with the 
dewatering shaft 19. At the upper end of the washing 



3 



EP0 949 374 A1 



4 



shaft 24, agitating blades 25 are provided rotatabiy in 
the inner bottom of the dewatering tank 20, and a rotor 

27 of a drive motor 26 is connected to the lower end. 
The drive motor 26 comprises the rotor 27, and a stator 

28 cfisposed oppositely to a magnet provided on the 5 
outer circumference of this rotor 27, and the rotor 27 is 
rotated by rotary magnetic field of the stator 28. 
Between the lower end of the dewatering shaft 19 and 
the rotor 27, a clutch mechanism 30 is provided through 

a coupling 29, and by changing over the clutch media- w 
nism 30, rotation of the rotor 27 is transmitted or not 
transmitted to the dewatering shaft 19. 
[001 3] In this constitution, in the washing and rinsing 
stroke, the clutch mechanism 30 is changed over, and 
the dewatering shaft 1 9 and rotor 27 are cut off, so that 15 
the rotation of the rotor 27 of the drive motor 26 is trans- 
mitted only to the agitating blades 25 through the wash- 
ing shaft 24, • and a mechanical force is given to the 
laundry. Thus, washing and rinsing of the laundry con- 
tained in the dewatering tank 20 are progressed. 20 
[0014] In the dewatering stroke, the water in the dewa- 
tering tank 20 is discharged, the clutch mechanism 30 is 
changed over, and the dewatering shaft 19 and rotor 27 
are coupled, thereby rotating the washing shaft 24, 
dewatering shaft 19 and dewatering tank 20 coupled to 25 
the rotor 27 of the drive motor 26. As the dewatering 
tank 20 rotates, the water in the laundry after washing 
and rinsing is wrung out into the water tank 1 6 from mul- 
tiple water passing holes 21 provided in the side of the 
dewatering tank 20 by centrifugal force. Thus, the laun- 30 
dry is dewatered. 

[0015] In the washing machine of such constitution, 
however, in order to suppress effectively imbalance in 
the dewatering stroke, the center of rotation of the 
dewatering shaft 1 9 and the washing shaft 24 were dis- 35 
posed coaxially with the rotary shaft of the drive motor 
26 by using a coupling 30, and the position of center of 
gravity of the dewatering tank 20 and outer tank 16 was 
matched nearly with the position of center of gravity of 
the drive motor 26. It therefore required alignment of the 40 
coupling 30, the assembling performance was poor, and 
the washing machine was higher by the portion of the 
height of the coupling 30, which added to the cost. 

SUMMARY OF THE INVENTION 45 

[001 6] The invention is to solve the problems of the 
prior arts, and it is an object thereof to present a wash- 
ing machine capable of increasing the rotating torque of 
the agitating blades without increasing the torque of the so 
drive motor, and coping with increase of the washing 
capacity, while avoiding increase of size of drive motor, 
by suppressing eccentricity to the washing side input 
shaft if the laundry collides against the agitating blades. 
[001 7] In the invention, to achieve the above objects, 55 
a washing shaft for rotating the agitating blades dis- 
posed in a dewatering tank is disposed coaxially on a 
hollow dewatering shaft for rotating the dewatering tank, 



the washing shaft is connected to the output side of a 
reduction mechanism, a washing side input shaft is con- 
nected to the input side of the reduction mechanism to 
rotate the washing shaft by decelerating the rotation of 
the drive motor, and a rotor of the drive motor is coupled 
to the lower part of the washing side input shaft, and in 
this constitution, therefore, since the agitating blades 
are rotated by reducing the rotating speed of the drive 
motor by the reduction mechanism, the rotating torque 
of the agitating blades can be increased without 
increasing the torque of the drive motor. If the laundry 
collides against the agitating blades, the eccentricity of 
the washing shaft is absorbed by the reduction mecha- 
nism, and eccentricity of the reduction mechanism to 
the washing side input shaft can be suppressed, and 
the eccentricity of the rotor coupled to this input shaft is 
suppressed, the gap between the rotor and stator is 
decreased, size increase of the drive motor is avoided, 
and a washing machine capable ol coping with increase 
of washing capacity is presented. Moreover, since the 
rotor is coupled directly to the washing side input shaft, 
the bearing of the washing side input shaft can be used 
commonly without particularly installing a bearing for 
the drive motor. 

[001 8] Preferably, the reduction mechanism and drive 
motor are disposed coaxially, ami the clutch mechanism 
for transmitting or not transmitting the rotation of the 
drive motor to the dewatering shaft is composed of a 
torque transmitting unit for transmitting rotation of the 
drive motor to the dewatering shaft and a drive unit for 
contacting with or departing from the torque transmitting 
unit and part of the torque transmitting unit is formed in 
the rotor of the drive motor, and therefore the position of 
the center of gravity of dewatering tank and outer tank 
and the center of rotation of the dewatering tank can be 
matched, generation of imbalance in dewatering can be 
suppressed, the belt is not necessary and therefore 
problems by belt are eliminated, and moreover since 
part of the torque transmitting unit of the clutch mecha- 
nism is formed in the rotor of the drive motor, the 
number of parts is decreased and the assembling per- 
formance is enhanced, the clutch mechanism is 
reduced in thickness and size, and therefore increase of 
capacity in the lower part of the main body of the wash- 
ing machine can be suppressed. 
[001 9] More preferably, the drive motor is composed 
of rotor, stator, and stator housing, and the stator hous- 
ing is held in the case incorporating the dewatering 
shaft, and in this constitution, the assembling perform- 
ance is enhanced by eliminating matching of axial cent- 
ers of the drive motor, dewatering shaft and washing 
shaft, or gap adjustment of rotor and stator, and moreo- 
ver the gap between the rotor and stator is reduced, 
increase of size of drive motor is avoided, and hence it 
is possible to cope with increase of washing capacity 
without adding to the cost 

[0020] Further preferably, in the constitution in which 
the reduction mechanism and drive motor are disposed 
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coaxially, the dutch mechanism is disposed inside of 
the stator housing for composing the drive motor, and 
the clutch driving means for driving the clutch mecha- 
nism is driven from outside of the stator housing, the 
number of parts is curtailed, generation of imbalance in 5 
dewatering is suppressed, and if water overflows from 
the outer tank due to some cause, water is prevented 
from entering inside of the drive motor, and further if the 
clutch lever area is touched by hand by mistake, fingers 
are not caught into the drive motor, so that the safety is w 
enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 15 

Fig. 1 is a sectional view of a washing machine in a 

first embodiment of the invention; 

Fig. 2 is a perspective exploded view showing the 

constitution of a drive unit of the same washing 20 

machine; 

Fig. 3 (a) is an essential sectional view of the drive 
unit in washing and rinsing stroke of the same 
washing machine; 

Fig. 3 (b) is an essential sectional view of the drive 25 
unit in dewatering stroke of the same washing 
machine; 

Fig. 4 is a sectional view of a washing machine in a 

second embodiment of the invention; 

Fig. 5 is a sectional view of a washing machine in a 30 

third embodiment of the invention; 

Fig. 6 is a sectional view of a washing machine in a 

fourth embodiment of the invention; 

Fig. 7 is a sectional view of a washing machine in a 

fifth embodiment of the invention; 35 

Fig. 8 is a sectional view of a washing machine in a 

sixth embodiment of the invention; 

Fig. 9 is an essential perspective exploded view of 

a washing machine in a seventh embodiment of the 

invention; 40 

Fig. 10 is a sectional view of a washing machine in 

an eighth embodiment of the invention; 

Fig. 1 1 is a sectional view of a washing machine in 

a ninth embodiment of the invention; 

Fig. 12 is a sectional view of a washing machine in 45 

a tenth embodiment of the invention; 

Fig. 13 is a sectional view of a washing machine in 

an eleventh embodiment of the invention; 

Fig. 14 is a sectional view of a washing machine in 

a twelfth embodiment of the invention; so 

Fig. 15 is a perspective exploded view shewing a 

constitution of a drive unit of the same washing 

machine; 

Fig. 16 is a perspective exploded view showing a 
constitution of a drive unit of a washing machine in ss 
a thirteenth embodiment of the invention; 
Fig. 17 is a perspective exploded view showing a 
constitution of a drive unit of a washing machine in 



a fourteenth embodiment of the invention; 
Fig. 18 is a perspective exploded view showing a 
constitution of a drive unit of a washing machine in 
a fifteenth embodiment of the invention; 
Fig. 19 is a perspective exploded view showing a 
constitution of a drive unit of a washing machine in 
a sixteenth embodiment of the invention; 
Fig. 20 is a perspective exploded view showing a 
constitution of a drive unit of a washing machine in 
a seventeenth embodiment of the invention; 
Fig. 21 is a perspective exploded view showing a 
constitution of a drive unit of a washing machine in 
an eighteenth embodiment of the invention; 
Rg. 22 is a sectional view showing a constitution of 
a drive unit of a washing machine in a nineteenth 
embodiment of the invention; 
Fig. 23 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twentieth embodiment of the invention; 
Rg. 24 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-first embodiment of the invention; 
Rg. 25 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-second embodiment of the invention; 
Rg. 26 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-third embodiment of the invention; 
Rg. 27 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-fourth embodiment of the invention; 
Rg. 28 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-fifth embodiment of the invention; 
Rg. 29 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-sixth embodiment of the invention; 
Rg. 30 is an essential sectional view showing a 
constitution of a drive unit of a washing machine in 
a twenty-seventh embodiment of the invention; 
Rg. 31 is a sectional view of a conventional wash- 
ing machine; 

Rg. 32 is a perspective exploded view showing a 
constitution of a drive unit of the same washing 
machine; and 

Rg. 33 is a sectional view of other conventional 
washing machina 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0022] A first embodiment of the invention is described 
below while referring to Rg. 1 to Fig. 3. 
[0023] As shown in Rg. 1 , in an outer casing 31 , an 
outer tank 33 is suspended by a suspension 32, and 
vibration of dewatering is absorbed by the suspension 
32. In the outer tank 33, a dewatering tank 34 serving 
also as washing tank (hereinafter called dewatering 
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tank 34) is rotatably disposed. In the inner bottom of the 
dewatering tank 34, agitating blades 35 for agitating the 
laundry are rotatably disposed. A hollow dewatering 
shaft 37 is supported by a dewatering bearing 36 pro- 
vided in the center of the bottom of the outer tank 33. $ 
The upper end side of this dewatering shaft 37 is fixed 
in the bottom of the dewatering tank 34, and the dewa- 
tering tank 34 is rotated. A washing shaft 39 rotates the 
agitating blades 35 by fixing its upper end side to the 
agitating blades 35, and this washing shaft 39 is dis- w 
posed coaxially in the hollow part of the dewatering 
shaft 37, and is supported by a washing bearing 38 pro- 
vided in the hollow part of the dewatering shaft 37. 
[0024] A reduction mechanism 40 is incorporated in 
the dewatering shaft 37, and is designed to reduce the is 
rotating speed by a gear group, and in order to prevent 
abnormal rotation due to imbalance of the dewatering 
tank 34 in dewatering operation, preferably, the reduc- 
tion mechanism is composed of a planet gear having 
plural gears arranged in a symmetrical profile. At the 20 
output side of this reduction mechanism 40, the wash- 
ing shaft 39 is connected, and a washing side input 
shaft 41 is connected to the input side. The washing 
side input shaft 41 is supported by an input bearing 42 
disposed in the lower side hollow part of the dewatering 25 
shaft 37. TTie dewatering shaft 37 incorporating the 
reduction mechanism 40 is incorporated in the case 43, 
and the lower part of the dewatering shaft 37 is sup- 
ported by a bearing 44 provided in the lower part of the 
case 43. This case 43 is fixed to the bottom side of the 30 
outer tank 33. 

[0025] A drive motor 45 is for rotating the dewatering 
shaft 37 and washing side input shaft 41 , and comprises 
a disk-shaped rotor 45a having a magnet mounting part 
45c extending in the height direction on its outer circum- 35 
ference, and a stator 45b disposed at the outer circum- 
ferential side of the magnet of the rotor 45a so as to be 
opposite to the magnet adhered to the outer circumfer- 
ence of the magnet mounting part 45c, for applying a 
rotary magnetic field to the rotor 45a. A gap S is pro- 40 
vided between the stator 45b and rotor 45a. This gap S 
is set in consideration of fluctuation of parts so that the 
outer circumference of the rotor 45a rotated by the 
rotary magnetic field of the stator 45b, that is, the mag- 
net may not contact with the stator 45b, and is defined 45 
also in consideration of the eccentric amount of the rotor 
45a by the force received during rotation of the output 
shaft rotated by the drive motor 45, that is, the washing 
shaft 39 and dewatering shaft 37. The rotor 45a of the 
drive motor 45 is coupled to the lower part of the wash- so 
ing side input shaft 41 , and the reduction mechanism 40 
and drive motor 45 are disposed coaxially. 
[0026] A clutch mechanism 46 is for transmitting or not 
transmitting the rotation of the drive motor 45 to the 
dewatering shaft 37, and it is partly coupled to the rotor ss 
45a of the drive motor 45. That is, the clutch mechanism 
46 comprises a torque transmitting unit for transmitting 
the torque of the rotor 45a of the drive motor 45, and a 



drive unit for contacting with or departing from the 
torque transmitting unit. This torque transmitting unit is 
composed of a fixed clutch 46a formed in part of the 
rotor 45a coupled to the lower part of the washing side 
input shaft 41 of the reduction mechanism 40, and a 
movable clutch 46b contacting with or departing from 
the fixed clutch 46a, and rotating together with the 
dewatering shaft 37 by a drive unit 46c composed of 
solenoid and others. 

[0027] As shown in Fig. 2, the fixed clutch 46a is 
formed as a part excluding the magnet of the rotor 45a, 
and its shape is a cylindrical shape with a bottom, and a 
square through-hole is provided in the bottom for cou- 
pling with the lower end side of the washing side input 
shaft 41 . On the upper side of the bottom, a bump 47a 
radially extended from the through-hole is formed. The 
movable clutch 46b has a cylindrical shape with a bot- 
tom so as to be inserted inward from the upper opening 
of the fixed clutch 46a, and a recess 47b is formed in its 
lower bottom so as to be engaged with the bump 47a of 
the fixed clutch 46a. A flange 47c is provided at the side 
of the movable clutch 46b, and the lower side of the 
flange 47c is designed to contact with a lever 46d mov- 
ing up and down by the solenoid 46c. Therefore, when 
the lever 46d is moved up and down by the solenoid 
46c, the movable clutch 46b moves up and down in 
accordance with the motion of the level 46d, so as to 
contact with or depart from the fixed clutch 46a. 
[0028] In the movable clutch 46b, a through-hole is 
formed in the center, and it is inserted into the lower 
side of the dewatering shaft 37. In the lower part of the 
dewatering shaft 37, a plurality of vertical grooves 
extending in the vertical direction are provided, and a 
plurality of bumps to be engaged with the vertical 
grooves of the dewatering shaft 37 are provided at the 
inner circumferential side of the through-hole of the 
movable clutch 46b, and the movable clutch 46b is mov- 
able in the vertical direction along the vertical grooves of 
the dewatering shaft 37, while the bumps of the mova- 
ble dutch 46b are engaged with the vertical grooves of 
the dewatering shaft 37, and therefore while contacting 
with the fixed clutch 46a, rotation of the movable clutch 
46b can be transmitted to the dewatering shaft 37. 
[0029] The movable clutch 46b, as shown in Fig. 1 , is 
provided in the dewatering shaft 37 extending down- 
ward (to the clutch mechanism side) together with the 
outer casing of the reduction gear 40, and at the down- 
ward side of the dewatering shaft 37, as shown in Fig. 2, 
a plurality of grooves extending in the vertical direction 
are provided, while the movable clutch 46b has a 
through-hole for passing the dewatering shaft 37, and a 
plurality of bumps to be engaged with the grooves of the 
dewatering shaft 37 are formed in this through-hole. 
Therefore, the movable clutch 46b can move up and 
down in a range of forming the grooves in the dewater- 
ing shaft 37, and the torque of the movable clutch 46b is 
transmitted to the dewatering shaft side. 
[0030] In the inner bottom of the movable clutch 46b, 
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a plurality of bumps 47d extending radially from the 
through-hole of the dewatering shaft 37 are formed. On 
the other hand, in the bottom of the case 43 for accom- 
modating the reduction mechanism 40, a notch 47e for 
fixing the bump 47d of the movable clutch 46b is 5 
formed, and when the movable clutch 46b moves 
upward, the bump 47d is engaged with the notch 47e, 
and the rotation of the movable clutch 46b is arrested. 
[0031] This embocfi ment relates to an inner rotor type 
in which the rotor 45a of the drive motor 45 is formed 10 
inside of the stator 45b, but it may be also formed in an 
outer rotor type in which the rotor 45a is formed outside 
of the stator 45b, or in other type in which the stator 45b 
and rotor 45a are opposite to each other in the vertical 
direction. is 
[0032] In such constitution, the operation is described 
below. First, in washing and rinsing stroke, power is 
supplied to the solenoid 46c, and by the generated 
magnetic force, as shown in Fig. 3 (a), the movable 
clutch 46b is moved to the side of the case 43 incorpo- 20 
rating the reduction mechanism 40, that is, ipward, and 
the engagement of the bump 47a of the fixed clutch 46a 
and the recess 47b of the movable clutch 46b is cleared. 
As the engagement is cleared, rotation of the rotor 45a 
of the drive motor 45 is not transmitted to the dewater- 25 
ing shaft 37, but is transmitted only to the agitating 
blades 35 through the washing side input shaft 41, 
reduction mechanism 40, and washing shaft 39, and 
mechanical force is applied to the laundry, and agitating 
operation is earned out Thus, washing and rinsing of 30 
the laundry contained in the dewatering tank 34 are pro- 
gressed. 

[0033] After the washing and rinsing stroke, the dewa- 
tering stroke begins. In the dewatering stroke, the water 
in the dewatering tank 34 is discharged, and power sup- 35 
ply to the solenoid 46c is stopped at the same time. At 
this time, the movable clutch 46b descends along the 
vertical grooves of the dewatering shaft 37 by the own 
weight as shown in Fig. 3 (b), and the bump 47a of the 
fixed clutch 46a and the recess 47b of the movable 40 
clutch 46b are engaged with each other. Therefore, by 
the engagement of the bump 47a of the fixed clutch 46a 
and the recess 47b of the movable clutch 46b, the 
dewatering shaft 37 and rotor 45a are coupled with 
each other, and rotation of the rotor 45a of the drive 45 
motor 45 is transmitted to the dewatering shaft 37, and 
the agitating blades 35 and the entire dewatering tank 
34 rotate together. By the centrifugal force generated by 
rotation of the dewatering tank 34, the water in the laun- 
dry after rinsing is wrung out into the outer tank 33 from so 
multiple holes formed in the side of the dewatering tank 
34. Thus, the laundry is dewatered automatically. 
[0034] In this way, the laundry charged in the dewater- 
ing tank 34 finishes the full strokes of washing, rinsing 
and dewatering. ss 
[0035] In the washing and rinsing stroke, for example, 
when the rotation of the rotor 45a of the drive motor 45 
and the washing side input shaft 41 is reduced to 1/6 by 



the reduction mechanism 40 and is transmitted to the 
washing shaft 39 and agitating blades 35, ignoring the 
transmission efficiency, the torque is about six times 
larger than before reduction. Thus, in the structure of 
coupling the washing shaft 39 and washing side input 
shaft 41 through the reduction mechanism 40, if the 
torque of the drive motor 45 is small, the torque for rotat- 
ing the agitating blades 35 can be increased, and 
increase of washing capacity and enhancement of 
cleaning performance can be realized without increas- 
ing the torque of the drive motor 45. 
[0036] Incidentally, the laundry collides against the 
agitating blades 35 and the washing shaft 39 receives 
an eccentric force, but since the washing shaft 39 and 
washing side input shaft 41 are coupled through the 
reduction gear 40, this force is absorbed in the gap 
between gears of the reduction mechanism 40, and 
action of eccentric force on the washing side input shaft 
41 is suppressed, so that eccentricity of the rotor 45a of 
the drive motor 45 coupled to the lower part of the wash- 
ing side input shaft 41 can be prevented. Therefore, the 
gap S between the rotor 45a and stator 45b is not 
required to be larger than necessary, and increase of 
external size of the drive motor 45 can be prevented. 
Still more, when the gap S between the rotor 45a and 
stator 45b is smaller, the torque for rotating the rotor 45a 
can be effectively enhanced. 
[0037] Moreover, when assembling the drive motor 
45, first the rotor 45a is fixed in the lower part of the 
washing side input shaft 41 , then the annular stator 45b 
is inserted so as to be positioned at the outer circumfer- 
ential side of this rotor 45a, and this stator 45b is fixed in 
the lower part of the case 43. Therefore, depending on 
the mounting position of the stator 45b or fluctuations of 
parts, the gap S between the rotor 45a and stator 45b 
may not be uniform on the whole circumference, and 
large gaps and small gaps occur. If the gap S is not uni- 
form by assembling, the eccentric amount of the rotor 
45a can be suppressed, and contact between the rotor 
45a and stator 45b during rotation can be prevented. 
[0038] Although the laundry collides against the agi- 
tating blades 35 and the washing shaft 39 receives an 
eccentric force, since the washing shaft 39 is supported 
by the washing bearing 38, this force is first received by 
the washing bearing 38, and then lessened by the 
reduction mechanism 40, so that eccentricity of the 
rotor 45a of the drive motor 45 is further suppressed. 
[0039] Similarly, clothes collide against the dewatering 
tank 34, and the dewatering shaft 37 receives an eccen- 
tric force, since rotation of the drive motor 45 is not 
transmitted to the dewatering shaft 37 in the washing 
and rinsing stroke by means of the clutch mechanism, 
eccentricity of the dewatering shaft 37 is not transmitted 
to the drive motor 45, so that eccentricity of the rotor 
45a of the drive motor 45 is still more suppressed 
[0040] In addition, since the lower part of the washing 
side input shaft 41 and the clutch mechanism are 
directly coupled to the rotor 45a of the drive motor 45, 
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the bearing for supporting the rotary shaft of the rotor 
45a is not necessary, and also alignment of the input 
bearing 42 of the washing side input shaft 41 coipled to 
the rotor 45a in its lower part and the bearing 39 of the 
dewatering shaft 37 is not necessary. 5 
[0041 ] Besides, the washing side input shaft 41 of the 
reduction mechanism 40 and the rotor 45a of the drive 
motor 45 are directly coupled. That is, since the reduc- 
tion mechanism 40 and drive motor 45 are positioned 
coaxially, the position of center of gravity of the dewater- 10 
ing tank 34, outer tank 33, the reduction mechanism 40 
provided beneath the outer tank 33 and drive motor 45, 
and the center of rotation of the dewatering tank 34 can 
be matched approximately, and generation of imbal- 
ance during dewatering can be suppressed. In the is 
structure of this embodiment since the outer tank 33 is 
supported by the suspension 32, unless the heavy 
objects such as the reduction mechanism 40 and drive 
motor 45 are positioned coaxially, the center of gravity is 
deviated, and the dewatering tank 34 cannot be rotated 20 
smoothly, but the dewatering tank 34 can be rotated 
smoothly in the embodiment. Further, since the reduc- 
tion mechanism 40 and dewatering shaft 37 are rotated 
directly by the drive motor 45, the conventional belt is 
not needed, and problems of belt slip and durability do 25 
not exist. 

[0042] In the dewatering stroke, it is possible that the 
dewatering shaft 37 may receive an eccentric force, but 
since the dewatering shaft 37 is supported by the dewa- 
tering bearing 36 and bearing 44, and this force is 30 
received by the dewatering bearing 36 and bearing 44, 
eccentricity of the rotor 45a of the drive motor 45 can be 
further suppressed. 

[0043] Since the torque transmitting unit composed of 
the fixed clutch 46a and movable clutch 46b is located 35 
between the rotor 45a of the drive motor 45 and the 
lower part of the dewatering shaft 37, the structure of 
transmitting and not transmitting the rotation of the rotor 
45a of the drive motor 45 to the dewatering shaft 37 can 
be realized easily. 40 
[0044] Moreover, part of the torque transmitting unit of 
the clutch mechanism 46, that is, the fixed clutch 46a is 
formed on the rotor 45a of the drive motor 45, the 
number of parts is curtailed, and the assembling per- 
formance is enhanced, and also the clutch mechanism 45 
AS is reduced in thickness and size, and large volume is 
not needed beneath the outer casing 31 . In particular, in 
this embodment, the rota 45a has a tubular form with a 
bottom, and the bump 47a for transmitting the torque of 
the clutch mechanism 46 is provided in its inner space, so 
and therefore the torque transmitting unit of the clutch 
mechanism 46 can be reduced in thickness, and 
increase of volume beneath the outer casing 31 can be 
further suppressed 

[0045] The torque transmitting unit of the clutch 46 is 55 
composed of the fixed clutch 46a formed in the rotor 
45a, and the movable clutch 46b contacting with or 
departing from the fixed clutch 46a by the drive unit of 



the clutch mechanism 46, and the movable clutch 46b is 
driven by the drive unit of the clutch mechanism 46 to 
contact with the fixed clutch 46a when dewatering, and 
depart therefrom when washing, and therefore, when 
dewatering, by the drive unit of the clutch mechanism 
46, the movable clutch 46b contacts with the fixed clutch 
46a, and the washing shaft 39 and dewatering shaft 37 
rotate together, so that dewatering is conducted. When 
washing, the movable clutch 46b departs from the fixed 
clutch 46a, and the dewatering shaft 37 does not rotate, 
while the washing shaft 39 is decelerated by the reduc- 
tion mechanism 40, and the torque is enhanced and the 
agitating blades 35 are rotated to wash and rinse. Thus, 
in washing and rinsing, and in dewatering, the movable 
clutch 46b is moved to change over transmission to the 
dewatering shaft 37, while it is not necessary to move 
the fixed clutch 46a provided in the rotor 45a, so that 
complicated structure for moving the rotor 45a freely is 
not required. 

[0046] Transmission of torque between the fixed 
clutch 46a and movable clutch 46b for composing the 
torque transmitting unit of the clutch mechanism 46 is 
realized by the bump 47a and recess 47b formed on the 
outer circumferential side from the center of the 
through-hole, and therefore if the torque for rotating the 
dewatering shaft 37 provided in the through-hole is 
increased, the recess 47b and bump 47a are not dam- 
aged. That is, when rotating the dewatering shaft 37 
positioned in the through-hole from the position remote 
from the through-hole (the position of the recess 47b 
and bump 47a), the torque applied to the recess 47b 
and bump 47a can be suppressed by the force of 
moment so that their damage can be prevented. Or, 
when rotating the dewatering shaft 37 by a large torque, 
as mentioned above, it is possible to suppress the 
torque applied to the bump 47a of the fixed clutch 46a 
and the recess 47b of the movable clutch 46b formed to 
be engaged therewith, and therefore, for increasing the 
strength of the fixed clutch 46a and movable clutch 46b, 
increase of size can be prevented, and it also contrib- 
utes to reduction of thickness of the clutch mechanism 
46. 

[0047] In this embodiment as shown in Fig. 3 (a), 
when washing, the movable clutch 46b is moved by the 
solenoid 46c in the thrust direction of the dewatering 
shaft 37, that is, upward to clear engagement with the 
bump 47a of the fixed clutch 46a, while a bump 47d of 
the movable clutch 46b is engaged with a notch 47e in 
the lower part of the case 43, so that rotation of the mov- 
able clutch 46b is blocked. Since the case 43 is fixed 
beneath the outer tank 33, this case 43 itself does not 
rotate. 

[0048] Therefore, by rotating the washing shaft 39 by 
inverting the direction when washing, the agitating 
blades 35 are rotated in both directions to agitate the 
laundry, and when agitating the laundry, the dewatering 
tank 34 receives this agitating force to rotate together. 
However, since the movable clutch 46b is stopped by 
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the notch 47e of the case 43, rotation of the dewatering 
shaft 37 fitted into the through-hole of the movable 
dutch 47b is also blocked, and the rotation of the dewa- 
tering tank 34 coupled to the dewatering shaft 37 is 
blocked, too. 5 
[0049] In this way, by preventing simultaneous rotation 
of the dewatering tank 34 in washing and rinsing, 
decline of cleaning performance is prevented. Moreo- 
ver, when the movable clutch 46b is designed to have 
also a function for preventing simultaneous rotation of 10 
the dewatering tank 34, the simultaneous rotation pre- 
ventive mechanism of the dewatering tank 34 can be 
eliminated, and the assembling performance is 
enhanced, and moreover since the simultaneous rota- 
tion preventive mechanism of the dewatering tank 34 is is 
provided by making use of the upper side of the mova- 
ble clutch 46b, there is no hindrance to reduction of 
thickness of the torque transmitting unit of the clutch 
mechanism 46. 

[0050] In this embodiment, the rotor 45a and the fixed 20 
clutch 46a of the torque transmitting unit are formed 
integrally, but they may be also formed as independent 
members. 

[0051] A second embodiment of the invention is 
described below while referring to Fig. 4. In Fig. 4, same 25 
components as in the first embodiment are identified 
with same reference numerals, and detailed description 
is omitted. 

[0052] As shown in Fig. 4, a case 46 is formed in a 
tubular shape, and incorporates a dewatering shaft 37, 30 
and a bearing 44 for supporting the tower part of the 
dewatering shaft 37 is provided in a lower inner sida 
The lower outer circumference of the case 43 is curved 
to the axial central side, and a dent 49 is formed, and 
the mounting part of a drive motor 45 is formed in this 35 
dent 49. 

[0053] In this constitution, the drive motor 45 can be 
installed closely to the case 48. Therefore, the length of 
the washing side input shaft 41 for connecting the rotor 
45a of the drive motor 45 and the reduction mechanism 40 
40 can be shortened, and the eccentric amount of the 
rotor 45a can be decreased, the gap between the rotor 
45a and stator 45b may be set smaller, so that the drive 
motor 45 is further reduced in size and enhanced in per- 
formance. 45 
[0054] Since the movable clutch 46b is a tubular form 
with a bottom, when the movable clutch 46b moves 
upward, it covers the lower part of the case 46 having 
the dent 49, and this dent 49 also serves as a clearance 
for the movable clutch 46b, and therefore in spite of the so 
clutch mechanism, the length of the washing side input 
shaft 41 can be shortened, and the eccentric amount of 
the rotor 45a can be decreased. 
[0055] A third embodiment of the invention is 
described below while referring to Fig. 5. In Fig. 5, same 55 
components as in the first embodiment are identified 
with same reference numerals, and detailed description 
is omitted. 



[0056] As shown in Fig. 5, a washing side input shaft 
50 is formed integrally with the. rotor 45a of the drive 
motor 45. Except for this integral structure, it has the 
same function as the washing side input shaft 41 
5 explained in the first embodiment. 

[0057] In this constitution, since the rotor 45a of the 
drive motor 45 and the washing side input shaft 50 are 
formed integrally, the coupling strength of the rotor 45a 
and the washing side input shaft 50 is obtained if the 
10 rotor 45a is thin, and hence the rotor 45a is reduced in 
weight, and the rotation starting characteristic is 
enhanced. 

[0058] By the portion of reduction of thickness of the 
rotor 45a, the length of the washing side input shaft 38 
15 can be shortened and the rotor 45a may be formed 
closely to the washing side input shaft 50, and therefore 
the eccentric amount of the rotor 45a can be decreased. 
[0059] A fourth embodiment of the invention is 
described below while referring to Fig. 6. In Fig. 6, same 
20 components as in the first embodiment are identified 
with same reference numerals, and detailed description 
is omitted. 

[0060] As shown in Fig. 6, a drive motor 51 is com- 
posed of a rotor 51a having a magnet mounting part 51c 
25 extending in the height direction on the outer circumfer- 
ence, and a stator 51b disposed on the outer circumfer- 
ential side of a magnet of the rotor 51a so as to be 
opposite to the magnet adhered on the outer circumfer- 
ence of the magnet mounting part 51c for applying a 
30 rotary magnetic field to the rotor 51 a A reduction mech- 
anism 40 is incorporated by this drive motor 51 . 
[0061 ] By thus incorporating the reduction mechanism 
40 by the drive motor 51 , if the reduction mechanism 40 
and drive motor 51 are arranged coaxially, the entire 
35 structure may be formed thinly, and increase of lower 
volume of the outer casing 31 is suppressed: 
[0062] A fifth embodiment of the invention is described 
below while referring to Fig. 7. In Fig. 7, same compo- 
nents as in the first embodiment are identified with 
40 same reference numerals, and detailed description is 
omitted. 

[0063] As shown in Fig. 7, a dewatering shaft 52 is 
hollow, and is supported by a dewatering bearing 36 
provided in the center of the bottom of an outer tank 33. 
45 The upper end side of this dewatering shaft 52 is fixed 
to the bottom of a dewatering tank 34, and the dewater- 
ing tank 34 is rotated. A washing shaft 53 has its upper 
end side fixed on agitating blades 35 in order to rotate 
the agitating blades 35, and this washing shaft 53 is dis- 
50 posed coaxially in the hollow part of the dewatering 
shaft 52, and is supported by the washing bearing 38 
disposed in the hollow part of the dewatering shaft 52. 
[0064] The dewatering shaft 52 is incorporated in a 
case 54 made of upper and lower parts, and the lower 
55 part of the dewatering shaft 52 is supported by a dewa- 
tering bearing 44 fitted to the lower inner side of the 
case 54. This case 54 is fixed to the bottom side of the 
outer tank 33. 
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[0065] A drive motor 45 is for rotating the dewatering 
shaft 52 and washing shaft 53, and a rotor 45a of the 
drive motor 45 is coupled to the lower part of the wash- 
ing shaft 53. Inside of the drive motor 45, a stator 45b is 
disposed so as to be opposite to the magnet disposed 
on the outer circumference of the rotor 45a, and a gap S 
Is formed between the stator 45b and rotor 45a. This 
gap S is set in consideration of fluctuation of parts so 
that the outer circumference of the rotor 45a rotated by 
the rotary magnetic field of the stator 45b, that is, the 
magnet may not contact with the stator 45b, and is 
defined also in consideration of the eccentric amount of 
the rotor 45a by the force received during rotation of the 
output shaft rotated by the drive motor 45, that is, the 
washing shaft 53 and dewatering shaft 52. 
[0066] The stator 45b is provided inside of a nearly 
cylindrical stator housing 45d, and the stator housing 
45d is provided at the lower outer side of the case 54 
mounting the dewatering bearing 35 at the lower inner 
side. 

[0067] A clutch mechanism 46 for transmitting or not 
transmitting the rotation of the drive motor 45 to the 
dewatering shaft 52 is partly coupled to the rotor 45a of 
the drive motor 45. That is, the clutch mechanism com- 
prises a toque transmitting unit for transmitting the 
torque of the rotor 45a of the drive motor 45, and a drive 
unit for contacting with or departing from the torque 
transmitting unit This torque transmitting unit is com- 
posed of a fixed clutch 46a formed in part of the rotor 
45a coupled to the lower part of the washing shaft 53, 
and a movable clutch 46b contacting with or departing 
from the fixed clutch 46a, and rotating together with the 
dewatering shaft 52 by a drive unit 46c composed of 
solenoid and others. The constitution of the clutch 
mechanism 46 is same as explained in Fig. 2 relating to 
the first embodiment, and its detailed description is 
omitted. 

[0068] In this constitution, the operation is described 
below. First in washing and rinsing stroke, power is 
supplied to the drive unit 46c, and by the generated 
magnetic force, the movable clutch 46b is moved to the 
side of the case 54, that is, upward, and the engage- 
ment of the fixed clutch 46a and the movable clutch 46b 
is cleared (see Fig. 3 (a)). As the engagement is 
cleared, rotation of the rotor 45a of the drive motor 45 is 
not transmitted to the dewatering shaft 52, and is trans- 
mitted only to the agitating blades 35 through the wash- 
ing shaft 53, and mechanical force is applied to the 
laundry, and agitating operation is carried out Thus, 
washing and rinsing of the laundry contained in the 
dewatering tank 34 are progressed. 
[0069] After the washing and rinsing stroke, the dewa- 
tering stroke begins. In the dewatering stroke, the water 
in the dewatering tank 34 is discharged, and power sup- 
ply to the drive unit 46c is stopped at the same time. At 
this time, the movable clutch 46b descends along the 
vertical grooves of the dewatering shaft 52 by the own 
weight (see Fig. 3 (b)), the fixed clutch 46a and the mov- 



able clutch 46b are engaged with each other. Therefore, 
by the engagement of the fixed clutch 46a and the mov- 
able clutch 46b, the dewatering shaft 52 and rotor 45a 
are coupled with each other, and rotation of the rotor 

s 45a of the drive motor 45 is transmitted to the dewater- 
ing shaft 52, and the agitating blades 35 and the entire 
dewatering tank 34 rotate together. By the centrifugal 
force generated by rotation of the dewatering tank 34, 
the water in the laundry after washing and rinsing is 

w wrung out into the outer tank 33 from multiple holes 
formed in the side of the dewatering tank 34. Thus, the 
laundry is dewatered automatically. 
[0070] In this way, the laundry charged in the dewater- 
ing tank 34 finishes the full strokes of washing, rinsing 

is and dewatering. 

[0071] Herein, when assembling the drive motor 45, 
first a nearly cylindrical stator housing 45d mounting the 
annular stator 45b inside is fitted into the lower outer 
side of the case 43 mounting the dewatering bearing 39 

20 at the lower inner side, and is attached to the lower part 
of the case 43. Then the rotor 45a is inserted so as to be 
positioned at the inner circumferential side of the annu- 
lar stator 45b, and the rotor 45a is fixed in the lower part 
of the washing shaft 53. Therefore, usually, depending 

25 on the mounting position of the stator housing 45d or 
fluctuations of parts, the gap S between the rotor 45a 
and stator 45b may not be uniform on the whole circum- 
ference, and large gaps and small gaps occur. In the 
embodiment however, since the rotor 45a is directly 

30 coupled with the washing shaft 53, alignment of the 
rotor 45a and washing shaft 53 is not necessary. More- 
over, since the washing shaft 53 is disposed coaxially in 
the hollow dewatering shaft 52 through the washing 
bearing 3d, and the dewatering shaft 52 is held in the 

35 case 54 through the dewatering bearing 34, the wash- 
ing shaft 53 is also held in the case 54, and the rotor 45a 
coupled to the washing shaft 53 is also positioned by 
the case 54. Moreover, since the stator housing 45d for 
holding the stator 45b is positioned by the case 54, the 

40 stator 45b is also positioned by the case 54. Therefore, 
both stator 45b and rotor 45a are positioned by the case 
54, and alignment of the stator 45b and rotor 45a is not 
necessary, and assembling is easy. 
[0072] Still more, since the stator housing 45d is pro- 

45 vided at the lower outer side of the case 54 mounting 
the dewatering bearing 44 for supporting the dewatering 
shaft 52 disposing, the washing shaft 53 coaxially 
through the washing bearing 38 at the lower inner side, 
the rotor 45a fixed in the lower part of the washing shaft 

so 53 through the inner and outer surfaces of the lower part 
of the case 54, and the stator 45b attached to the inner 
side of the nearly cylindrical stator housing 45d can be 
positioned, and the positioning precision is enhanced, 
and effects of deformation of the case 54 are hardly 

55 caused, and the gap S of the rotor 45a and stator 45b 
can be decreased. 

[0073] The rotor 45a is directly coupled to the washing 
shaft 53, and any particular bearing for rotation of the 
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rotor 45a is not necessary, so that the rotor 45a may be 
rotated freely by the washing shaft 53 supported in the 
dewatering shaft 52. 

[0074] Since the rotor 45a is held by the washing 
bearing 38 and dewatering bearing 44, the eccentricity s 
of the rotor 45a is suppressed, and the gap S between 
the rotor 45a and stator 45b is decreased, and therefore 
the torque can be increased without increasing the size 
of the drive motor .45. 

[0075] The lower part of the case 54 is pinched 10 
between the dewatering bearing 44 and stator housing 
45d, and the strength of the lower part of the case 54 is 
substantially increased so as to be hardly deformed, 
and therefore the gap S between the rotor 45a and sta- 
tor 45b is further decreased, and therefore the torque is 
can be further increased without increasing the size of 
the drive motor 45. 

[0076] Meanwhile, clothes collide against the dewater- 
ing tank 34, and the dewatering shaft 52 receives an 
eccentric force, since rotation of the drive motor 45 is 20 
not transmitted to the dewatering shaft 52 in the wash- 
ing and rinsing stroke by means of the clutch mecha- 
nism 46, eccentricity of the dewatering shaft 52 is not 
transmitted to the drive motor 45, so that eccentricity of 
the rotor 45a of the drive motor 45 is further sup- 25 
pressed. 

[0077] In the dewatering stroke, the dewatering shaft 
52 may possibly receive the eccentric force, but it is sup- 
ported by the dewatering bearings 36, 44, and this face 
is received by the dewatering bearings 36, 44, so that 30 
the eccentricity of the rotor 45a of the drive motor 45 is 
still more suppressed. 

[0078] A sixth embodiment of the invention is 
described below while referring to Fig. 8. In Fig. 8, same 
components as in the fifth embodiment are identified 35 
with same reference numerals, and detailed description 
is omitted. 

[0079] As shown in Fig. 8, a reduction mechanism 40 
is incorporated in a dewatering shaft 37, and is 
designed to reduce the rotating speed by a gear group, 40 
and in order to prevent abnormal rotation due to imbal- 
ance of the dewatering tank 34 in dewatering operation, 
preferably, the reduction mechanism composed of a 
planet gear having plural gears arranged in a symmetri- 
cal profile is employed. At the output side of this reduc- 45 
tion mechanism 40, the washing shaft 39 is connected, 
and a washing side input shaft 41 is connected to the 
input side. The washing side input shaft 41 is supported 
by an input bearing 42 disposed in the lower side hollow 
part of the dewatering shaft 37. A drive motor 45 is so 
installed so as to rotate the dewatering shaft 37 and the 
washing side input shaft 41. A dent 55 is formed to be 
curved to the axial central side in the bottom of a case 
56, and a dewatering bearing 44 is provided inside of 
the dent 55, and a stator housing 45d of the drive motor 55 
45 is provided at the outside of the dent 55. 
[0080] In this constitution, the operation is described 
below. First, in washing and rinsing stroke, power is 



supplied to the drive unit 46c, and by the generated 
magnetic force, the movable clutch 46b is moved to the 
side of the case 56 incorporating the reduction mecha- 
nism 40, that is, upward, and the engagement of the 
fixed clutch 46a and the movable clutch 46b is cleared 
(see Fig. 3 (a)). As the engagement is cleared, rotation 
of the rotor 45a of the drive motor 45 is not transmitted 
to the dewatering shaft 37, and is transmitted only to the 
agitating blades 35 through the washing side input shaft 
41, reduction gear 40 and washing shaft 39, and 
mechanical force is applied to the laundry, and agitating 
operation is carried out. Thus, washing and rinsing of 
the laundry contained in the dewatering tank 34 are pro- 
gressed. 

[0081 ] After the washing and rinsing stroke, the dewa- 
tering stroke begins. In the dewatering stroke, the water 
in the dewatering tank 34 is discharged, and power sup- 
ply to the drive unit 46c is stopped at the same time. At 
this time, the movable clutch 46b descends along the 
vertical grooves of the dewatering shaft 37 by the own 
weight (see Fig. 3 (b)), the fixed clutch 46a and the mov- 
able clutch 46b are engaged with each other. Therefore, 
by the engagement of the fixed clutch 46a and the mov- 
able clutch 46b, the dewatering shaft 37 and rotor 45a 
are coupled with each other, and rotation of the rotor 
45a of the drive motor 45 is transmitted to the dewater- 
ing shaft 37, and the agitating blades 35 and the entire 
dewatering tank 34 rotate together. By the centrifugal 
force generated by rotation of the dewatering tank 34, 
the water in the laundry after washing and rinsing is 
wrung out into the outer tank 33 from multiple holes 
formed in the side of the dewatering tank 34. Thus, the 
laundry is dewatered automatically. 
[0082] In this way, the laundry charged in the dewater- 
ing tank 34 finishes the full strokes of washing, rinsing 
and dewatering. 

[0083] In the washing and rinsing stroke, for example, 
when the rotation of the rotor 45a of the drive motor 45 
and the washing side input shaft 41 is reduced to 1/6 by 
the reduction mechanism 40 and is transmitted to the 
washing shaft 39 and agitating blades 35, ignoring the 
transmission efficiency, the torque is about six times 
larger than before reduction. Thus, in the structure of 
coupling the washing shaft 39 and washing side input 
shaft 41 through the reduction mechanism 40, if the 
torque of the drive motor 45 is small, the torque for rotat- 
ing the agitating blades 35 can be increased, and 
increase of washing capacity and enhancement of 
cleaning performance can be realized without increas- 
ing the torque of the drive motor 45. 
[0084] The lower part of the case 56 for incorporating 
the reduction mechanism 40 is curved to the axial 
center side, and a dent 55 is formed, and in the relation 
between the outside diameter of the reduction mecha- 
nism 40 and the outside diameter of the lower part of 
the dewatering shaft 37, the dent 55 may be formed 
easily without particularly increasing the outside diame- 
ter of the case 56, and the dewatering bearing 44 is fit- 
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ted inside of the dent 55, and the stator housing 45d is 
formed on the outer circumference of the dent 55, and 
therefore the stator housing 45dc can be positioned in 
the vertical direction in the dent 55, so that the drive 
motor 45 may be assembled easily. 5 
[0085] Moreover, since the dent 55 is formed integrally 
in the lower part of the case 56, the rigidity of the entire 
case 56 is increased, and the dent 55 is hardly 
deformed, and therefore at the inner and outer sides of 
the dent 55, the dewatering bearing 44 and stator hous- 10 
ing 45d can be positioned, that is, the rotor 45a coupled 
to the input bearing 42 disposed coaxially in the hollow 
part of the dewatering shaft 37 supported by the dewa- 
tering bearing 44, and the stator 45b provided in the sta- 
tor housing 45d can be positioned, and not only the is 
positioning precision is improved, but also the dent 55 is 
hardly deformed and deforming force is less, and the 
gap S between the rotor 45a and stator 45b can be fur- 
ther decreased. Therefore, the size of the drive motor 
45 is decreased, while the torque can be increased. 20 
[0086] A seventh embodiment of the invention is 
described below while referring to Fig. 9. In Fig. 9, same 
components as in the sixth embodiment are identified 
with same reference numerate, and detailed description 
is omitted. 2s 
[0087] As shown in Fig. 9, a case 56 has a bump 58 
provided on an outer surface 57 of a nearly cylindrical 
form in the lower part in the axial direction. In the middle 
of a stator housing 45d of a drive motor 45, a nearly 
cylindrical opening 59 is provided, and a recess 60 to be 30 
fitted with the bump 58 is formed in the inner side of this 
opening 59. 

[0088] In this constitution, since the mutually fitting 
bump and recess 58, 60 are formed in the outer surface 
57 of nearly cylindrical shape in the lower part of the 35 
case 56 and the inner side of the opening 59 of the sta- 
tor housing 45d which are fitted to each other, when the 
rotor 45a rotates, the rotation reaction generated in the 
stator 45b and stator housing 45d can be received by 
the bump and recess 58, 60, so that it is possible to 40 
withstand a larger rotating torque of the drive motor 45. 
[0089] Moreover, since the bump and recess 58, 60 
are positioned in the rotating direction when fitting the 
outer surface 57 of nearly cylindrical form In the lower 
part of the case 56 into the opening 59 of the stator 45 
housing 45d, positioning can be adjusted automatically 
when fixing the stator housing 45d to the case 56 with a 
screw from the side, and assembling is very easy. 
[0090] Also by the bump and recess 58, 60, the rigidity 
of the lower part of the case 56 and the stator housing so 
45d can be increased, and the strength is further 
improved, and therefore deformation of the lower part of 
the case 56 and the stator housing 45d during rotation 
of the rotor 45a is decreased, and the gap S between 
the rotor 45a and stator 45b is further narrowed. ss 
[0091] An eighth embodiment of the invention is 
described below while referring to Fig. 10. In Rg. 10, 
same components as in the sixth embodiment are iden- 



tified with same reference numerals, and detailed 
description is omitted. 

[0092] As shown in Fig. 1 0, a stator housing 45d of the 
drive motor 45 is composed to hold the top panel center 
by fitting to the root of a dent 55 curved to the axial cen- 
tral side in the lower part of a case 56. A boss 61 is 
formed integrally from the bottom of an outer tank 33, 
and a mounting part 62 formed on the top panel outer 
circumference of the stator housing 45d is fitted to the 
boss 61 , and the stator housing 45d is fixed directly to 
the outer tank 33 through the boss 61 . 
[0093] In this constitution, since the top panel center 
of the stator housing 45d is fitted to the root of the dent 
55 curved to the axial central side in the lower part of 
the case 56, and the top panel outer circumference of 
the stator housing 45d is directly fitted to the outer tank 
33 through the boss 61 , as compared with the structure 
of being held in the outer tank 33 through the case 56 as 
being fixed to the case 56, the stability of the stator 
housing 45d during rotation of the rotor 45a is improved, 
and the oscillation is decreased so that stable rotation of 
the washing side input shaft 41 and rotor 45a is 
obtained, and the gap S between the rotor 45a and sta- 
tor 45b is further narrowed, and the torque can be 
increased without increasing the size of the drive motor 
45. 

[0094] A ninth embodiment of the invention is 
described below while referring to Rg. 11. In Fig. 11, 
same components as in the sixth embodiment are iden- 
tified with same reference numerals, and detailed 
description is omitted. 

[0095] As shown in Fig. 1 1 , a stator housing 45d of a 
drive motor 45 has an accommodating part 63 provided 
on the top panel center, and a dewatering bearing 44 is 
contained in this accommodating part 63. A mounting 
part 64 is provided in the stator housing 45d, and it is fit- 
ted to a case 65. 

[0096] In this constitution, since the accommodating 
part 63 for containing the dewatering bearing 44 is pro- 
vided on the top panel center of the stator housing 45d 
of the drive motor 45, the stator 45b and the dewatering 
bearing 44 can be held by one stator housing 45d, and 
the positioning precision of the stator 45b and the rotor 
45a supported on the dewatering bearing 44 through a 
washing side input shaft 41 and a dewatering shaft 37 
can be further enhanced, and the gap S of the stator 
45b and rotor 45a is smaller, so that the torque can be 
increased without increasing the size of the drive motor 
45. 

[0097] Moreover, since the lower part of the case 65 
is not holding the dewatering bearing 44, the lower part 
can be opened toward the outside, and the case 65 can 
be fixed to the mounting part 64 of the top panel of the 
stator housing 45d, and therefore oscillation of the sta- 
tor housing 45d during rotation of the rotor 45a is 
smaller, so that a stable rotation of the rotor 45a is 
obtained, and the gap S of the rotor 45a and stator 45b 
is smaller, so that the torque can be increased without 
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increasing the size of the drive motor 45. 
[0098] A tenth embodiment of the invention is 
described below while referring to Fig. 12. in Fig. 12, 
same components as in the sixth embodiment are iden- 
tified with same reference numerals, and detailed s 
description is omitted. 

[0099] As shown in Fig. 1 2, a case 66 has its bottom 
opened to the outside, and is fixed to a boss 68 formed 
integrally from the bottom of an outer tank 33, together 
with a mounting part 67 provided on the top panel outer 10 
circumference of a stator housing 45d of a drive motor 
45. 

[0100] In this constitution, since the case 66 is fixed to 
the outer tank 33 through the boss 68 of the outer tank 
33 from the bottom opened to the outside, it is not nec- is 
essary to fix the case 66 to the outer tank 33 at other 
position, and the case structure is simple and is com- 
posed of one component 

[01 01 ] Moreover, since the case 66 and stator housing 
45d are fixed together with the boss 68 formed integrally 20 
from the bottom of the outer tank 33, the case 66 and 
stator housing 45d can be mounted simultaneously on 
the outer tank 33, and assembling is easy. 
[0102] All of the parts located beneath the outer tank 
33, that is, the case 66, dewatering shaft 37, stator 25 
housing 45d, and rotor 45a can be mounted in one 
direction only from bottom to top, and assembling is fur- 
ther simplified. 

[0103] The stator housing 45d is fixed directly to the 
outer tank 33 through the boss 68, the stability of the 30 
stator housing 45d during rotation of the rotor 45a is 
improved, oscillation is smaller, and a stable rotation of 
the washing side input shaft 41 and rotor 45a is 
obtained, and the gap S of the rotor 45a and stator 45b 
is smaller, so that the torque can be increased without 35 
increasing the size of the drive motor 45. 
[0104] An eleventh embodiment of the invention is 
described below while referring to Fig. 13. In Fig. 13, 
same components as in the sixth embodiment are iden- 
tified with same reference numerals, and detailed 40 
description is omitted. 

[0105] As shown in Fig. 13, a case 69 has its bottom 
opened to the outside, and is fixed to a boss 71 formed 
integrally from the bottom of an outer tank 33, together 
with a mounting part 70 provided on the top panel outer 45 
circumference positioned outside from the side of a sta- 
tor housing 45d of a drive motor 45. 
[0106] In this constitution, since the stator housing 
45d is fixed to the outer tank 33 through the boss 71, 
from the mounting part 70 provided on the top panel so 
outer circumference positioned outside of its side, oscil- 
lation of the stator housing 45d during rotation of the 
rotor 45a is smaller, and the gap S of the rotor 45a and 
stator 45b is smaller, so that the torque can be 
increased without increasing the size of the drive motor 55 
45. 

[0107] Moreover, axe the top panel outer circumfer- 
ence of the stator housing 45d having the mounting part 



70 to the outer tank 33 is positioned outside of the its 
side, when mounting the stator housing 45d on the 
outer tank 33, its position is inside of the stator housing 
45d and it cannot be assembled unless it is always posi- 
tioned inside of the stator 45b, therefore it can be easily 
installed in the outer tank 33, regardless of the size of 
the stator 45b, without damaging the stator 45b and oth- 
ers in the stator housing 45d. 
[0108] A twelfth embodiment of the invention is 
described below while referring to Fig. 1 4 and Fig. 1 5. In 
Fig. 14, same components as in the first embodiment 
are identified with same reference numerals, and 
detailed description is omitted. 
[0109] As shown in Fig. 14, a drive motor 73 is 
mounted on a washing side input shaft 72 of a reduction 
mechanism 40. The drive motor 73 is composed of a 
disk-shaped rotor 73a having a magnet mounting part 
73c extended in the height direction on its outer circum- 
ference, and a stator 73b for applying a rotary magnetic 
field to the rotor 73a, being disposed on the outer cir- 
cumferential side of the magnet of the rotor 73a so as to 
be opposite to the magnet adhered on the outer circum- 
ference of the magnet mounting part 73c. The washing 
side input shaft 72 of the reduction mechanism 40 is 
coupled to the center of rotation of the rotor 73a of the 
drive motor 73. 

[01 10] A clutch mechanism 74 is, as shown in Fig. 1 5, 
composed of a torque transmitting unit for transmitting 
the torque of the drive motor 73, and a drive unit for fix- 
ing or releasing the torque transmitting unit, and more 
specifically the torque transmitting unit includes a clutch 
input boss 74d provided in a space enclosed by the 
rotor 73a and magnet mounting part 73c, a clutch out- 
put boss 74g provided on the dewatering shaft 37, a 
clutch spring 74b for fixing and releasing, a release 
sleeve 74c fitted to the control pawl 74e of the clutch 
spring 74b for defining the motion of the control pawl 
74e, and clutch driving means 74a engaged with a stop- 
per 74f of the release sleeve 74c for controlling rotation 
and stopping of the release sleeve 74c. 
[0111] In this constitution, the operation is described 
below. In the washing and rinsing stroke, power supply 
to the clutch driving means 74a for operating the clutch 
mechanism 74 is stopped. The clutch driving means 
74a is engaged with the stopper 74f of the release 
sleeve 74c, and the release sleeve 74c cannot rotate 
freely. The control pawl 74e of the dutch spring 74b fit- 
ted into the release sleeve 74c is fixed, and the clutch 
spring 74b loosens the tightening between the clutch 
input boss 74d fitted into the washing side input shaft 72 
and the clutch output boss 74g provided in the dewater- 
ing shaft 37, so that the torque may not be transmitted. 
The power of the drive motor 73 is transmitted only to 
the agitating blades 35 through the washing shaft 39, 
and a mechanical force is applied to the laundry. In this 
manner, washing and rinsing of the laundry contained in 
the dewatering tank 34 are progressed. 
[01 1 2] After the washing and rinsing stroke, the dewa- 
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tering stroke begins automatically, and in this dewater- 
ing stroke, the water in the dewatering tank 34 is 
discharged, and power is supplied to the clutch driving 
means 74a tor moving the clutch mechanism 74. The 
clutch driving means 74a is released from the stopper 5 
741 of the release sleeve 74c, so that the release sleeve 
74c is free to rotate. As a result, the control pawl 74e of 
the clutch spring 74b fitted in the release sleeve 74c is 
set free, and the clutch spring 74b tightens the clutch 
input boss 74d fitted into the washing side input shaft 72 w 
and the clutch output boss 74g provided in the dewater- 
ing shaft 37, so that the torque may be transmitted. The 
washing side input shaft 72 and the dewatering shaft 37 
are coupled, and the dewatering tank 34 is put in rota- 
tion. As the dewatering tank 34 rotates, the water in the is 
laundry after washing and rinsing is wrung out into the 
outer tank 33 from multiple holes provided in the side of 
the dewatering tank 34 by centrifugal force. Thus, the 
laundry is dewatered automatically. 
[01 1 3] In this way, the laundry charged in the dewater- 20 
ing tank 34 automatically finishes the strokes of wash- 
ing, rinsing and dewatering. 

[01 14] Thus, according to the embodiment, the wash- 
ing shaft 39 and dewatering shaft 37 are in a coaxial 
double structure, and from the side of the agitating 2s 
blades 35, the reduction mechanism 40, clutch mecha- 
nism 74, and drive motor 73 are arranged sequentially, 
and since they are provided on the same axial line, the 
drive motor 73 and mechanical section are integrated, 
and the center of gravity comes to the center of the 30 
outer tank 33, thereby eliminating the imbalance as 
experienced in the prior art when the drive motor is not 
located in the center of the outer tank 33, and further . 
suppressing vibration when dewatering. Moreover, 
since the reduction gear 40 and dewatering shaft 37 are 35 
directly rotated by the drive motor 73, the conventional 
belt is not necessary, and problems of belt slip and 
durability do not exist 

[01 1 5] Moreover, part of the torque transmitting unit of 
the clutch mechanism 74, that is, the clutch input boss 40 
74d is enclosed in the rotor 73a of the drive motor 73, 
and therefore, the washing machine reduced in thick- 
ness and size is presented. 

[01 1 6] The type of the drive motor 73 is not limited to 
the constitution of the embodiment as far as a space is 45 
formed inside the rotor 73a of the drive motor 73. 
[0117] A thirteenth embodiment of the invention is 
described below while referring to Fig. 16. In Fig 16, 
same components as in the twelfth embodiment are 
identified with same reference numerals, and detailed so 
description is omitted. 

[0118] As shown in Fig. 16, a clutch input boss 74d is 
part of a clutch mechanism 74, and this clutch input 
boss 74d is integrated with a rotor 73a of a drive motor 
73. 55 
[0119] In this constitution, the rotor 73a of the drive 
motor 73 is formed at high precision in a coaxial struc- 
ture, and since the torque is transmitted directly without 



passing through the washing side input shaft 72, a high 
torque can be transmitted to the dewatering shaft 37, 
and the dewatering tank 34 can be rotated at high 
torque, and the starting time is shortened, and the 
washing machine not causing starting failure due to 
bubbles can be presented. 

[0120] A fourteenth embodiment of the invention is 
described below while referring to Fig. 17. In Fig. 17, 
same components as in the twelfth embodiment are 
identified with same reference numerals, and detailed 
description is omitted. 

[0121] As shown in Fig. 17, a clutch input boss 74d is 
part of a clutch mechanism 74, and this clutch input 
boss 74d is integrated with a rotor 73a of a drive motor 
73, and the surface of the clutch input boss 74d is cov- 
ered with a clutch boss ring 75 of other material. 
[01 22] In this constitution, a material excellent in abra- 
sion resistance which is a required characteristic for the 
clutch input boss 74d, and a material excellent in tough- 
ness, light in weight and superior in processability as 
required for the rotor 73a of the drive motor 73 can be 
separately selected. 

[0123] A fifteenth embodiment of the invention is 
described below while referring to Fig. 18. In Fig. 18, 
same components as in the twelfth embodiment are 
identified with same reference numerals, and detailed 
description is omitted. 

[0124] As shown in Fig. 18, a clutch input boss 74d is 
a thin magnetic material, integrated with a rotor 73a of a 
drive motor 73, and the rotor 73a is formed by press-fit- 
ting a rotor boss 76. 

[01 25] In this constitution, the rotor 73a and the clutch 
input boss 74d can be fabricated by a same die, and the 
precision of parts is enhanced, and the number of parts 
is curtailed, and the assembling performance is 
enhanced, and the clutch mechanism 74 is reduced in 
thickness and size. 

[0126] A sixteenth embodiment of the invention is 
described below while referring to Fig. 19. In Fig. 19, 
same components as in the twelfth embodiment are 
identified with same reference numerals, and detailed 
description is omitted. 

[0127] As shown in Fig. 19, engaging clutches 74h, 
73e are provided to be engaged respectively with a 
rotor 73a of a drive motor 73 and a clutch input boss 
74d t and by their engagement with each other, the 
torque generated in the rotor 73a of the drive motor 73 
is transmitted to the clutch input boss. 
[0128] In this constitution, by engagement of the 
engaging clutches 74h, 73e provided at the rotor 73a of 
the drive motor 73 and the clutch input boss 74d, the 
torque of the rotor 73a can be transmitted to the clutch 
input boss 74d through the engaging clutches 73e, 74h 
without passing through the washing side input shaft 72. 
Therefore, the mounting hole of the clutch input boss 
74d and washing side input shaft 72 may be a round 
hole, and the dewatering tank 34 is rotated at high 
torque regardless of the strength of the washing side 
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input shaft 72. 

[0129] A seventeenth embodiment of the invention is 
described below while referring to Fig. 20. In Fig. 20, 
same components as in the twelfth embodiment are 
identified with same reference numerals, and detailed s 
description is omitted. 

[0130] As shown in Fig. 20, an engaging clutch 73e is 
formed in a rotor 73a of a drive motor 73, and a flange 
74i is formed in a clutch input boss 74d, and an engag- 
ing clutch 74h for transmitting torque is provided outside 10 
of the boss outside diameter. 
[01 31 ] In this constitution, the engaging dutches 73 e, 
74h have a certain distance provided in the racfial direc- 
tion, and therefore the shearing force is smaller, and 
inexpensive materials may be used for the rotor 73a and is 
flange 741 of the clutch input boss 74d, and run-out of 
the rotor 73a can be curbed by the flange 74i of the 
clutch input boss 74d, so that driving at high torque is 
realized. 

[0132] An eighteenth embodiment of the invention is 20 
described below while referring to Fig. 21. In Fig. 21, 
same components as in the twelfth embodiment are 
identified with same reference numerals, and detailed 
description is omitted. 

[01 33] As shown in Fig. 21 , a clutch output boss 74d 25 
is made of other part than a dewatering shaft 37, and 
engaging clutches 37a, 74j for transmitting torque are 
provided in the dewatering shaft 37 and clutch output 
boss 74d, and by the engagement of each other, the 
torque generated in the rotor 73a of the drive motor 73 30 
is transmitted to the dewatering shaft 37. 
[0134] In this constitution, the rotor 73a of the drive 
motor 73 and the clutch mechanism 74 can be assem- 
bled by combining with the clutch spring 74d and first 
assembling and incorporating into the dewatering shaft 35 
37, and therefore the assembling performance is 
enhanced, the clutch mechanism alone can be 
inspected, and only the clutch mechanism may be 
replaced. 

[0135] A nineteenth embedment of the invention is 40 
described below while referring to Fig. 22. The entire 
constitution of this washing machine is same as in the 
first embodiment and detailed description is omitted. 
[0136] As shown in Fig. 22, a dewatering tank (not 
shown) is fixed at the upper end of a dewatering shaft 45 
37 supported by a dewatering bearing 36 provided in 
the bottom of an outer tank (not shown), and agitating 
blades (not shown) are disposed in a hollow space of 
the dewatering shaft 37 so as to be coaxial with the 
dewatering shaft 37, and fixed at the upper end of a so 
washing shaft 39 supported by a washing bearing 38 
provided in the hollow space of the dewatering shaft 37. 
The lower end of the washing shaft 39 is connected to 
the output side of a reduction mechanism 40. 
[0137] A stator housing 77d for composing a drive ss 
motor 77 is attached to the reduction mechanism 40 
with the cup-shaped opening downward, and a stator 
77b for giving a rotary magnetic field to a rotor 77a is 



press-fitted in the stator housing 77d, and the drive 
motor 77 is composed with the rotor 77a opposite to this 
stator 77b, the reduction mechanism 40 and drive motor 
77 are coaxially disposed, and the drive motor 77 is 
mounted on the washing side input shaft 41 of the 
reduction mechanism 40. 

[01 38] A clutch mechanism 78 is for changing over the 
rotation of the drive motor 77 to either the dewatering 
shaft 37 or washing shaft 39, and is composed of a 
clutch box 79 having a fitting hole shape in the portion of 
cutting four sides provided in the washing side input 
shaft 41 , a clutch spring 80, and a release sleeve 82 for 
transmitting clutch changeover force of clutch driving 
mans 81 to the clutch spring 80, and is disposed in the 
space provided inside of the rotor 77a. 
[0139] The clutch driving means 81 is for driving the 
clutch mechanism 78, and is composed of a clutch pawl 
83, a clutch lever 84, clutch changeover means (not 
shown) including geared drive motor or the like for rotat- 
ing the clutch lever 84, and a clutch lever spring 85. 
[0140] A hole 86 is provided in the stator housing 77d, 
the clutch lever 84 of the clutch driving means 81 is 
inserted in this hole 86, and by driving the clutch driving 
means 81 from outside by the clutch changeover 
means, the clutch lever 84 is rotated. The other consti- 
tution is same as in the first embodiment 
[0141] In this constitution, the operation is described 
below. In the washing and rinsing stroke, the clutch driv- 
ing means 81 releases the clutch spring 80 of the clutch 
mechanism 78, so that torque is not transmitted to the 
dewatering shaft 37. The power of the drive motor 77 is 
transmitted only to the agitating blades through the 
washing shaft 39, and mechanical force is applied to the 
laundry. Thus, washing and rinsing of the laundry con- 
tained in the dewatering tank are progressed. 
[01 42] After the washing and rinsing stroke, the dewa- 
tering stroke begins automatically, and in this dewater- 
ing stroke, the water in the dewatering tank is 
discharged, and the clutch spring 80 of the clutch mech- 
anism 78 is driven, so that torque can be transmitted to 
the dewatering shaft 37. By the power of the drive motor 
77, the washing side input shaft 41 and dewatering 
shaft 37 are coupled, and the dewatering tank, is 
rotated. 

[0143] As the dewatering tank rotates, the water in the 
laundry after washing and rinsing is wrung out into the 
outer tank from multiple holes provided in the side of the 
dewatering tank by centrifugal force. Thus, the laundry 
is dewatered automatically. In this way, the laundry 
charged in the dewatering tank automatically finishes 
the strokes of washing, rinsing and dewatering. 
[01 44] This, according to the embodiment, the wash- 
ing shaft 39 and dewatering shaft 37 are in a coaxial, 
double structure, and from the side of the agitating 
blades, the reduction mechanism 40 and drive motor 77 
are arranged sequentially, and since they are provided 
on the same axial line, the drive motor 77 and reduction 
mechanism 40 are integrated, and the center of gravity 
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comes to the center of the outer tank, thereby eliminat- 
ing the imbalance as experienced in the prior art when 
the drive motor 77 is not located in the center of the 
outer tank, and further suppressing vibration when 
dewatering. Moreover, since the reduction gear 40 and 5 
dewatering shaft 37 are directly rotated by the drive 
motor 77, the conventional belt is not necessary, and 
the number of parts can be curtailed. 
[0145] Moreover, since the drive motor 77 is com- 
posed inside of the stator housing 77d, if water over- 10 
flows from the outer tank due to some cause, water 
does not invade into the drive motor 77, or if the area of 
the clutch lever 84 is touched by hand by mistake, the 
finger is not caught in the drive motor 77, so that the 
safety may be enhanced. is 
[0146] The stator housing 77d has the hole 86 for 
inserting the clutch lever 84 of the dutch driving means 
81, and therefore, in a simple constitution, the dutch 
mechanism 78 of high reliability is composed, and the 
drive mechanism formed compact in the axial direction 20 
is obtained. 

[0147] In this embodiment, the clutch mechanism 78 
is composed of clutch boss 79, clutch spring 80, and 
release sleeve 82, and by driving the dutch drive means 
81 from outside, rotation of the drive motor 77 is 2s 
changed over to either the dewatering shaft 37 or the 
washing shaft 39, but same as in the first embodiment 
shown in Fig. 1 , the clutch mechanism 46 may be com- 
posed of the torque transmitting unit for transmitting 
torque of the rotor 45a of the drive motor 45 and the 30 
drive unit for contacting with or departing from the 
torque transmitting unit, and the same action and effect 
are obtained. 

[0148] A twentieth embodiment of the invention is 
described below while referring to Fig. 23. 35 
> [0149] As shown in Fig. 23, a stator housing 77d has 
a hole 86 for inserting and rotating a clutch lever 84 of 
dutch driving means 81 , and this hole 86 is formed so 
that the opening area is different between the inlet side 
87 and outlet side 88 for inserting the clutch lever 84. 40 
The other constitution is same as in the nineteenth 
embodiment. 

[0150] Explaining the action in this constitution, the 
opening area of the hole 86 may be an area of minimum 
required limit, and the strength of the stator housing 77d 45 
is enhanced, and the drive mechanism is formed shortly 
in the axial direction. 

[0151] A twenty-first embodiment of the invention is 
described below while referring to Fig. 24. 
[0152] As shown in Fig. 24, a stator housing 77d has so 
a hole 89 for inserting a dutch lever 84 of dutch driving 
means 81, and this hole 89 has a size and shape nec- 
essary fa inserting the clutch lever 84, and after insert- 
ing the dutch lever 84, it is coupled with a cover 91 
having a hole 90 in a size and shape necessary for 55 
rotating the clutch lever 84. The other constitution is 
same as in the nineteenth embodiment. 
[01 53] Explaining the action in this constitution, since 



the hde 89 provided in the stator housing 77d is cou- 
pled with the cover 91 having the hole 90 in a size and 
shape necessary for rotating the clutch lever 84, if water 
overflows from the outer tank due to some cause, the 
water failing on the floor hardly bounces to get into the 
stator housing 77d from the hole 90 in the cover 91 . Or, 
if the area of the dutch lever 84 is touched by hand by 
mistake, the finger is not caught in the stator housing 
77d, so that the safety may be enhanced. 
[01 54] A twenty-second embodiment of the invention 
is described below while referring to Fig. 25. 
[0155] As shown in Fig. 25, a stator housing 77d has 
a hole 92 for inserting a clutch lever 84 of dutch driving 
means 81 , and in part of the surrounding of this hole 92, 
there is a bump 94 to be fitted with a cover 93. The 
cover 93 has a hole 95 in a size and shape necessary 
for rotating the dutch lever 84. The other constitution is 
same as in the twenty-first embodiment. 
[01 56] Explaining the action in this constitution, since 
the bump 94 to be fitted with the cover 93 is provided in 
part of the surrounding of the hole 92 provided in the 
stator housing 77d, if water overt tows from the outer 
tank due to some cause, the water falling on the floor 
hardly bounces to get into the stator housing 77d from 
the hole 95 in the cover 93. Or, if the area of the dutch 
lever 84 is touched by hand by mistake, the finger is not 
caught in the stator housing 77d, so that the safety may 
be enhanced. 

[0157] A twenty-third embodiment of the invention is 
described below while referring to Fig. 26. 
[0158] As shown in Fig. 26, a stator housing 77d has 
a hole 96 for inserting a clutch lever 84 of dutch driving 
means 81 , and this hole 96 is provided with a cover 98 
having a hole 97 in a size and shape necessary for 
rotating the dutch lever 84. A lid 99 is composed to 
cover a hole 97 opened in the cover 98, in cooperation 
with the dutch lever 84. Of course, if the clutch lever 84 
rotates, the lid 99 is always covering the hole 97. The 
other constitution is same as in the nineteenth embodi- 
ment 

[0159] Explaining the action in this constitution, since 
the hole 97 formed in the cover 98 is covered by the lid 
99 cooperating with the dutch lever 84, if water over- 
flows from the outer tank due to some cause, the water 
falling on the floor does not bounce to get into the stator 
housing 77d from the hole 97 in which the dutch lever 
84 rotates. Or, if the area of the dutch lever 84 is 
touched by hand by mistake, the finger is not caught in 
the stator housing 77d, so that the safety may be 
enhanced. 

[01 60] A twenty-fourth embodiment of the invention is 
described below while referring to Fig. 27. 
[0161] As shown in Fig. 27, a stator housing 77d has 
a hole 1 00 for inserting a dutch lever 84 of dutch driving 
means 81, and this hole 100 is provided with a cover 
102 having a hole 101 in a size and shape necessary for 
rotating the dutch lever 84. A wall is provided in the hole 
101 by a rib 103, and the position of the hole 101 is 
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heightened. The other constitution is same as in the 
nineteenth embodiment. 

[01 62] Explaining the action in this constitution, since 
the position of the hole 1 01 is heightened by forming the 
rib 103 as a wall in the hole 101 provided in the cover s 
102 in a size and shape necessary for rotating the 
clutch lever 84, if water overflows from the outer tank 
due to some cause, the water falling on the floor hardly 
bounces to get into the stator housing 77d from the hole 
101 in which the clutch lever 84 rotates. Or, if the area of 10 
the clutch lever 84 is touched by hand by mistake, the 
finger is not caught in the stator housing 77d, so that the 
safety may be enhanced. 

[0163] A twenty-fifth embodiment of the invention is 
described below while referring to Fig. 28. is 
[0164] As shown in Fig. 28, a stator housing 77d has 
a hole 1 04 for inserting a clutch lever 84 of clutch driving 
means 81, and this hole 104 is provided with a cover 
106 having a hole 1 05 in a size and shape necessary for 
rotating the clutch lever 84. The surrounding of the hole 20 
105 is composed of a seal of a rubber-like elastic piece 
107. The other constitution is same as in the nineteenth 
embodiment. 

[0165] Explaining the action in this constitution, since 
the surrounding of the hole 105 in a size and shape nec- 2s 
essary for rotating the clutch lever 84 is composed of a 
seal of rubber-like elastic piece 107, if water overflows 
from the outer tank due to some cause, the water falling 
on the floor hardly bounces to get into the stator housing 
77d from the hole 105 in which the clutch lever 84 30 
rotates. Or, if the area of the clutch lever 84 is touched 
by hand by mistake, the finger is not caught in the stator 
housing 77d, so that the safety may be enhanced. 
[0166] A twenty-sixth embodiment of the invention is 
described below while referring to Fig. 29. 35 
[0167] As shown in Fig. 29, a stator housing 77d has 
a hole 108 for inserting a clutch lever 84 of clutch driving 
means 81, and this hole 108 is provided with a cover 
1 1 0 having a hoi e 1 09 in a size and shape necessary for 
rotating the clutch lever 84. The surrounding of the hole 40 
109 is composed of a brush-shaped seal 1 1 1 . The other 
constitution is same as in the nineteenth embodiment 
[01 68] Explaining the action in this constitution, since 
the surrounding of the hole 109 in a size and shape nec- 
essary for rotating the clutch lever 84 is composed of 45 
the brush-shaped seal 1 1 1, if water overflows from the 
outer tank due to some causa the water falling on the 
floor hardly bounces to get into the stator housing 77d 
from the hole 109 in which the clutch lever 84 rotates. 
Or, if the area of the clutch lever 84 is touched by hand so 
by mistake, the finger is not caught in the stator housing 
77d, so that the safety may be enhanced. 
[01 69] A twenty-seventh embodiment of the invention 
is described below while referring to Fig. 30. 
[0170] As shown in Fig. 30, a stator housing 77d has ss 
a hole 1 1 2 for inserting a clutch lever 84 of clutch driving 
means 81, and this hole 112 is provided with a cover 
1 1 4 having a hole 1 1 3 in a size and shape necessary for 



rotating the clutch lever 84. The surrounding of the hole 
1 1 3 is composed of a flexible tube 1 1 5 made of bellows- 
like elastic piece cooperating with the clutch lever 84. 
The other constitution is same as in the nineteenth 
embodiment 

[0171] Explaining the action in this constitution, since 
the surrounding of the hole 1 1 3 in a size and shape nec- 
essary for rotating the dutch lever 84 is composed of 
the flexible tube 1 15 made of bellows-like elastic piece 
cooperating with the clutch lever 84, if water overflows 
from the outer tank due to some cause, the water falling 
on the floor hardly bounces to get into the stator housing 
77d from the hole 113 in which the clutch lever 84 
rotates. Or, if the area of the clutch lever 84 is touched 
by hand by mistake, the finger is not caught in the stator 
housing 77d, so that the safety may be enhanced. 

Claims 

1. A washing machine comprising a hollow dewater- 
ing shaft for rotating a dewatering tank, a washing 
shaft disposed coaxial ly with said dewatering shaft 
for rotating agitating blades disposed in said dewa- 
tering tank, a drive motor for rotating said dewater- 
ing shaft and said washing shaft, and a reduction 
mechanism for decelerating the rotation of said 
drive motor and rotating said washing shaft by con- 
necting said washing shaft to the output side and 
connecting a washing side input shaft to the input 
side, wherein a rotor of said drive motor is coupled 
to the lower part of said washing side input shaft. 

2. A washing machine of claim 1 , further comprising a 
clutch mechanism for transmitting or not transmit- 
ting the rotation of the drive motor to the dewatering 
shaft wherein said clutch mechanism and the lower 
part of said washing side input shaft are coupled to 
the rotor of said drive motor. 

3. A washing machine of claim 1 , further comprising a 
clutch mechanism for transmitting or not transmit- 
ting the rotation of the drive motor to the dewatering 
shaft, wherein said clutch mechanism is disposed 
between the rotor of said drive motor and the lower 
part of the dewatering shaft, and said clutch mech- 
anism and the lower part of the washing side input 
shaft are coupled to the rotor of said drive motor. . 

4. A washing machine of any one of claims 1 to 3, fur- 
ther comprising a case for incorporating the dewa- 
tering shaft and having a bearing for supporting the 
dewatering shaft, wherein the lower outer circum- 
ference of this case is curved to the axial central 
side, and the mounting part of the drive motor is 
provided in this dent. 

5. A washing machine of claim 1 or 2, wherein the 
washing side input shaft and the rotor of the drive 
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motor are formed integrally. 

6. A washing machine comprising a hollow dewater- 
ing shaft for rotating a dewatering tank, a washing 
shaft disposed coaxially with said dewatering shaft s 
for rotating agitating blades disposed in said dewa- 
tering tank, a drive motor for rotating said dewater- 
ing shaft and said washing shaft, a reduction 
mechanism for decelerating the rotation of said 
drive motor and rotating said washing shaft, and a io 
clutch mechanism for transmitting or not transmit- 
ting the rotation of the drive motor to the dewatering 
shaft, wherein said reduction mechanism and said 
drive motor are disposed coaxially, said clutch 
mechanism is composed of a torque transmitting is 
unit for transmitting the rotation of said drive motor 

to the dewatering shaft, and a drive unit for contact- 
ing with or departing from this torque transmitting 
unit, and part of said torque transmitting unit is 
formed in a rotor of said drive motor. 20 

7. A washing machine of claim 6, wherein part of the 
torque transmitting unit of the clutch mechanism is 
formed at the outer circumferential side from the 
axial center of the rotor. 25 

8. A washing machine of claim 6, wherein the torque 
transmitting unit is composed of a fixed clutch 
formed in the rotor, and a movable clutch to contact 
with or depart from the f ixed clutch by the drive unit 30 
of the clutch mechanism, and said movable clutch 
contacts with the fixed clutch when dewatering and 
departs therefrom when washing by the action of 
the drive unit of the clutch mechanism. 

35 

9. A washing machine of claim 6, wherein the rotor is 
composed of a disk, and a magnet mounting part 
extended in the height direction on the outer cir- 
cumference of the disk, and the torque transmitting 
unit of the clutch mechanism is disposed in a space ao 
enclosed by the disk and the magnet mounting 
part 

10. A washing machine of claim 6 or 9, wherein the 
reduction mechanism is enclosed by the drive as 
motor. 

11. A washing machine of claim 8, wherein a stopping 
part is provided in the lower part of the case for 
accommodating the reduction mechanism, an so 
engaging part to be engaged with the stopping part 

of said case is provided in the movable dutch, and, 
when washing, the engaging part of said movable 
clutch is stopped by the stopping pat of the case so 
as to block rotation of the movable clutch. 55 

12. A washing machine comprising a hollow dewater- 
ing shaft for rotating a dewatering tank, a washing 



shaft disposed coaxially with said dewatering shaft 
for rotating agitating blades disposed in said dewa- 
tering tank, a rotor coupled with the lower part of 
said washing shaft, a clutch for transmitting the 
rotation of this rotor to said dewatering shaft, a drive 
motor composed of said rotor, stator and a stator 
housing for rotating said dewatering shaft and said 
washing shaft by the rotation of said rotor, and a 
case incorporating said dewatering shaft for holding 
said stator housing. 

13. A washing machine of claim 12, wherein a dewater- 
ing bearing is provided in the lower inner side of the 
case, and the stator housing of the drive motor is 
provided at the lower outer side of said case. 

14. A washing machine comprising a hollow dewater- 
ing shaft for rotating a dewatering tank, a washing 
shaft cfisposed coaxially with said dewatering shaft 
for rotating agitating blades disposed in said dewa- 
tering tank, a reduction mechanism incorporated in 
said dewatering shaft for connecting said washing 
shaft to the output side and connecting a washing 
side input shaft to the input side, a drive motor com- 
posed of a rotor, a stator and a stator housing for 
rotating said dewatering shaft and said washing 
side input shaft by said rotor, and a case incorporat- 
ing said dewatering shaft for holding said stator 
housing. 

15. A washing machine of claim 14, wherein the case 
lower part is curved to the axial central side, and a 
dewatering bearing for supporting the dewatering 
shaft is disposed inside of this dent, and the stator 
housing of the drive motor is provided outside of the 
dent. 

16. A washing machine of claim 14, wherein nearly 
cylindrical recess and bump are formed along the 
outer circumference, and there are provided an 
outer surface of the case lower part having such 
recess and bump extended along the axial direc- 
tion, and an inner surface of a nearly cylindrical 
opening provided in the center of the stator housing 
in the shape to be fitted with said outer surface. 

17. A washing machine of claim 15, wherein the top 
panel center of the stator housing of the drive motor 
is fitted to the root of the dent, and the top panel 
outer circumference is directly fixed to an outer tank 
suspended by a suspension in an outer casing. 

18. A washing machine of claim 12 or 14, wherein an 
accommodating part for accommodating the dewa- 
tering bearing is provided in the top panel center of 
the stator housing of the drive motor. 

19. A washing machine of claim 14, wherein the case 



EP 0 949 374 A1 



34 



incorporates the dewatering shaft and opens in its 
bottom, and has a mounting part projecting outward 
on the outer circumference of said opening, the sta- 
tor housing is held in this mounting part, an accom- 
modating part for accommodating the dewatering 5 
bearing for supporting the dewatering shaft is pro- 
vided in the upper center of the stator housing of 
the drive motor, and both case and stator housing 
upper surface are directly fixed in an outer tank sus- 
pended by a suspension in an outer casing. 10 

20. A washing machine of claim 19, wherein the top 
panel outer circumference positioned outside from 
the side of the nearly cylindrical stator housing and 

the case are fitted together directly in the outer tank is 
suspended by a suspension in an outer casing. 

21. A washing machine of claim 12 or 14, wherein the 
diameter of the stator is nearly equal to the diame- 
ter of the outer tank suspended by a suspension in 20 
the dewatering tank or outer casing. 

22. A washing machine comprising a hollow dewater- 
ing shaft for rotating a dewatering tank, a washing 
shaft disposed coaxially with said dewatering shaft 25 
for rotating agitating blades disposed in said dewa- 
tering tank, a drive motor for rotating said dewater- 
ing shaft and said washing shaft, a reduction 
mechanism for decelerating the rotation of said 
drive motor and rotating said washing shaft, and a 30 
clutch mechanism for transmitting or not transmit- 
ting the rotation of the drive motor to the dewatering 
shaft, wherein said reduction mechanism and said 
drive motor are disposed coaxially, said clutch 
mechanism is composed of a clutch input boss for 35 
transmitting the rotation of said drive motor to said 
dewatering shaft, a clutch spring, a control pawl 
formed by bending the end of said clutch spring, a 
release sleeve forming a notch to be fitted with said 
control pawl, clutch driving means for fixing or 40 
releasing a stopper provided in said release sleeve, 
and a clutch output boss of said dewatering shaft 
around which said clutch spring is wound, and part 

of said clutch mechanism is enclosed in the rotor of 
said drive motor. 45 

23. A washing machine of claim 22, wherein the clutch 
input boss of part of the clutch mechanism is 
formed in the rotor of the drive motor. 

so 

24. A washing machine of claim 23, wherein the sur- 
face of the clutch input boss is a separate member. 

25. A washing machine of claim 23, wherein the rotor of 
the drive motor and the clutch input boss are ss 
formed of a thin magnetic material, and are inte- 
grated. 



26. A washing machine of claim 22, wherein engaging 
. clutches for transmitting the torque generated in the 

rotor of the drive motor to the clutch input boss are 
provided in the rotor of the drive motor and the 
clutch input boss. 

27. A washing machine of claim 26, wherein an engag- 
ing clutch for transmitting the torque generated in 
the rotor of the drive motor to the clutch input boss 
is provided at the outer side from the outer circum- 
ference of the clutch input boss. 

28. A washing machine of claim 22, wherein the clutch 
output boss of the dewatering shaft and the dewa- 
tering shaft are separate parts, and engaging 
clutches for transmitting the torque transmitted to 
the clutch output boss to the dewatering shaft are 
provided in the clutch output boss of the dewatering 
shaft and the dewatering shaft. 

29. A washing machine comprising a hollow dewater- 
ing shaft for rotating a washing and dewatering 
tank, a washing shaft disposed coaxially with said 
dewatering shaft for rotating agitating blades dis- 
posed in said washing and dewatering tank, a 
motor for rotating said dewatering shaft and said 
washing shaft, a reduction mechanism for deceler- 
ating the rotation of said motor and rotating said 
washing shaft, and a clutch mechanism for chang- 
ing over the rotation of said motor to either the 
dewatering shaft or the washing shaft, wherein said 
reduction mechanism and said motor are disposed 
coaxially, said clutch mechanism is disposed inside 
of a stator housing for composing said motor, and 
clutch driving means for driving said clutch mecha- 
nism from outside of said stator housing. 

30. A washing machine of claim 29, wherein a hole for 
inserting the clutch driving means is provided in the 
stator housing. 

31. A washing machine of claim 30, wherein the hole 
provided in the stator housing differs in the opening 
area between the inlet side and outlet side. 

32. A washing machine of claim 30, wherein the hole 
provided in the stator housing is coupled with a 
member having a hole in a size and shape neces- 
sary for rotating the clutch driving means after 
inserting the clutch driving means. 

33. A washing machine of claim 32, wherein the hole 
provided in the stator housing has a bump to be fit- 
ted with a coupling part with a member having a 
size and shape necessary for rotating the clutch 
driving means in part of the surrounding of the hole. 

34. A washing machine of claim 30, wherein a lid coop- 
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erating with the clutch driving means is provided so 
as to cover the hole for rotating the clutch driving 
means. 

35. A washing machine of claim 30, wherein a wall is s 
formed by a rib around the hole for rotating the 
clutch driving means, and the position of said hole 

is heightened. 

36. A washing machine of claim 30, wherein the hole 10 
for rotating the clutch driving means is formed of a 
seal of rubber-like elastic piece on the circumfer- 
ence 

37. A washing machine of claim 30, wherein the hole is 
for rotating the clutch driving means is formed of a 
brush-shaped seal on the circumference. 

38. A washing machine of claim 30, wherein the hole 

for rotating the clutch driving means has a flexible 20 
tube composed of bellows-like elastic piece cooper- 
ating with the clutch driving means provided on the 
circumference. 
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